The high prevalence of malnutrition, sarcopenia and cachexia among people with disabilities remains a global problem. The prevalence of protein energy malnutrition in hospitalized older patients is reported to range between 30% and 90%, and 50.5% of patients in rehabilitation facilities, the highest proportion among all settings (1 -3). Meanwhile, the prevalence of sarcopenia is 8 -50% in persons aged !60 years (4 -6) and that of cachexia is 5 -15% in those with end-stage chronic heart failure and 50 -80% in those with advanced cancer (7). The overall prevalence of cachexia is approximately 1% of the patient population, affecting an estimated 9 million people worldwide (7). Moreover, sarcopenia is often accompanied with malnutrition (8) ; it is estimated to affect over 50 million people worldwide, and this number is expected to increase to more than 2 billion in the next 40 years (9). Therefore, countermeasures to prevent sarcopenia and cachexia are very important.
INTRODUCTION
The high prevalence of malnutrition, sarcopenia and cachexia among people with disabilities remains a global problem. The prevalence of protein energy malnutrition in hospitalized older patients is reported to range between 30% and 90%, and 50.5% of patients in rehabilitation facilities, the highest proportion among all settings (1 -3) . Meanwhile, the prevalence of sarcopenia is 8 -50% in persons aged !60 years (4 -6) and that of cachexia is 5 -15% in those with end-stage chronic heart failure and 50 -80% in those with advanced cancer (7) . The overall prevalence of cachexia is approximately 1% of the patient population, affecting an estimated 9 million people worldwide (7) . Moreover, sarcopenia is often accompanied with malnutrition (8) ; it is estimated to affect over 50 million people worldwide, and this number is expected to increase to more than 2 billion in the next 40 years (9) . Therefore, countermeasures to prevent sarcopenia and cachexia are very important.
Rehabilitation nutrition is a combination of both rehabilitation and nutrition care management that exert maximal function, activities and participation of persons with disabilities (10) . Intervention with rehabilitation nutrition can improve activities of daily living, muscle mass and strength, sarcopenic dysphagia and cachexia (11 -15) . Implementation of nutrition planning in consideration of energy accumulation, rehabilitation training with emphasis on nutritional status and use of dietary supplements can help alleviate malnutrition, sarcopenia and cachexia in persons with disabilities.
A multidisciplinary rehabilitation nutrition team may be effective to evaluate sarcopenia and cachexia. The diagnosis of sarcopenia relies on three indicators : muscle mass, muscle strength and physical performance (9) . Assessment of the prevalence and causes of sarcopenia in persons with disabilities is also important in rehabilitation nutrition because the practice of rehabilitation nutrition depends on the aetiology of sarcopenia (1) . The use of a multidisciplinary team could decrease the incidence of inappropriate drug use, shorten the length of hospitalisation and reduce total medical costs (16) and mortality (17) . However, it remains unclear whether the presence of a multidisciplinary rehabilitation nutrition team affects the frequency of sarcopenia and cachexia evaluation and the practice of rehabilitation nutrition. Hence, further studies to assess knowledge of sarcopenia and cachexia among members of the interdisciplinary team in addition to dietitians are required (18) .
The purpose of this study was to determine whether the presence of a multidisciplinary rehabilitation nutrition team affects the frequency of sarcopenia and cachexia evaluation and practice of rehabilitation nutrition.
ORIGINAL
Impact of a multidisciplinary rehabilitation nutrition team on evaluating sarcopenia, cachexia and practice of rehabilitation nutrition METHODS
Participants
The study participants were members of the Japanese Association of Rehabilitation Nutrition (JARN), which was established in 2011 (10) and includes 4621 members. The JARN established a Facebook group to encourage communication among members. Inclusion criteria were consent to participate in this study and response to the questionnaire. Responses to the questionnaires were excluded if data were missing or included a duplicative answer.
Questionnaire period and methods
The survey period was 2 weeks, November 8 to 22, 2015. The questionnaire was distributed using the Facebook group of the JARN, which included a description of the purpose and contents of the questionnaire survey. The survey was conducted online. Verification of the validity of questions and readability were determined by conducting pre -tests. Question items (Table 1) were related to the frequency of sarcopenia and cachexia evaluation and the practice of rehabilitation nutrition assessment.
Formation of a team to implement rehabilitation nutrition
Rehabilitation nutrition is similar to sports nutrition in that it consists of both rehabilitation and nutrition care management. This concept was devised by the International Classification of Functioning, Disability and Health (ICF) to assess nutritional status to maximise functionality of persons with disabilities (10). Rehabilitation nutrition team is a kind of nutrition support team. In addition to the normal nutritional support, this emphasizes on nutritional management and takes into account life function and rehabilitation program (rehabilitation as seen from nutrition management) and rehabilitation training with emphasis on nutritional status, nutritional intake and nutrition management (nutrition management as seen from rehabilitation). In addition, this team encourages the intake of oral nutritional supplements with high-branched-chain amino acids immediately after rehabilitation training and implements nutrition support, which is a combination of both rehabilitation and nutrition care management. Furthermore, rehabilitation nutrition team proposes an attending physician for the rehabilitation nutrition care plan. The criteria were evaluated by a rehabilitation nutrition team during rehabilitation nutrition rounds and rehabilitation nutrition meetings. The following seven items were comprehensively assessed to meet the standards of the ICF : (1) Evaluation of current nutritional status management strategies ; (2) Evaluation of each item in the ICF ; (3) Current training content of rehabilitation programs ; (4) Prognosis of nutritional status and goal setting ; (5) Prognosis of rehabilitation goals and goal setting ; (6) Nutrition management plan in consideration of rehabilitation training ; (7) Rehabilitation plan in consideration of nutritional status. The rehabilitation nutrition team discusses strategies to implement items (1) to (7) . The rehabilitation nutrition round refers to bedside visits by the rehabilitation nutrition team. Rehabilitation nutrition meetings refer to conversations or exchanges of information about functional evaluation, prognosis and rehabilitation training content between disciplines.
Evaluation of cachexia
Evaluation method of cachexia was investigated about the guidelines of the European Palliative Care Research Collaborative (19, 20) or definition of the Washington consensus meeting (21) . Diagnostic criteria for cachexia of European Palliative Care Research Collaborative was weight loss greater than 5%, or weight loss greater than 2% in individuals already showing depletion according to current bodyweight and height (body -mass index [BMI] !20 kg/m (2)) or the loss of skeletal muscle mass (sarcopenia) (19, 20) . Diagnostic criteria for cachexia by the definition of the Washington consensus meeting were weight loss of at least 5% in 12 months or less in the presence of underlying illness, plus any three of the following criteria : decreased muscle strength fatigue, anorexia, low fat-free mass index, abnormal biochemistry (21).
Data Analysis
A sample size of more than 664 persons, under assumptions of two-choice question, and 50% selection with a 5% error based on 99% reliability were found to be necessary. Categorical data are expressed as percentages, and differences were analysed using the Chi-square test. Multivariate logistic regression analysis was performed to identify the variables that were independently associated with each outcome (measure of muscle mass, muscle strength and physical function, evaluation of cachexia and activities of daily living, the implementation of nutrition planning in consideration of the degree of activity and the implementation of nutrition planning in consideration of energy accumulation, rehabilitation training with emphasis on nutritional status and use of dietary supplements). Factors with a low incidence were excluded from multivariate logistic regression analysis and were described 'not available'. Variance inflation factors (VIFs) were used to evaluate multicollinearity for each model. We considered a VIF value of "2 as demonstrating multicollinearity. In all cases, a p value of !0.05 was considered statistically significant. All statistical analyses were performed using EZR (22) 
Ethical considerations
Informed consent was obtained from all participants. The questionnaires were completed anonymously to protect personal information and guaranteed confidentiality to the respondents. The study protocol was approved by the ethics committee of Suzuka General Hospital (Suzuka, Japan) and conducted in accordance with the tenets of the 1964 Declaration of Helsinki and its later amendments.
RESULTS
Of a total of 716 completed questionnaire that were received, 39 (5.4%) were excluded from analysis due to anomalies in the responses (19 completed questionnaires filled by respondents working at a clinic, pharmacy, or dental clinic were excluded because of the little relationship to team activity, 13 questionnaires had duplication, 6 had missing values and 1 contained obvious inconsequential responses to key questions). Consequently, 677 questionnaires were included for analysis (14.7% response rate).
As shown in Table 1 , affiliation of the respondents included acute general wards (303, 44.7%), convalescent rehabilitation wards (176, 26.0%), medical care or long-term care facilities (50, 7.4%), long-term care health facilities (51, 7.5%), homecare services (44, 6.5%), other hospitals (29, 4.3%), educational institutions (7, 1.0%), regional comprehensive care wards (3, 0.5%), day services, visiting nursing and outpatient rehabilitation (6, 0.9%) and others (8, 1.2%). The median length of work experience was 11 (interquartile range, 7 -18) years. Of all respondents, 44.5% employed rehabilitation nutrition teams, 20.2% employed rehabilitation nutrition rounds and 26.1% conducted rehabilitation nutrition meetings. Of the respondents, 51.7%, 69.7%, 69.0%, 86.1% and 17.8% reported that muscle mass, muscle strength, physical function, activities of daily living and cachexia, respectively, were regularly measured. A total of 59 (48.7%) and 44 (36.3%) respondents, respectively, reported that the methods for evaluation of cachexia were based on the European Palliative Care Research Collaborative guidelines or the Washington consensus meeting. Also, 46.7%, 78.0% and 78.1% of the respondents reported implementation of nutrition planning in consideration of energy accumulation, rehabilitation training with emphasis on nutritional status and use of dietary supplements, respectively. Table 2 shows the results of the univariate analyses regarding the use of a team to implement rehabilitation nutrition programs. As described, 63.5%, 80.7%, 82.4%, 22.9% and 93.0% of the rehabilitation nutrition teams measured muscle mass, muscle strength and physical function and evaluated cachexia and activities of daily living, respectively. Also, 64.7%, 89.0% and 89.4% of the rehabilitation nutrition teams reported nutrition planning in consideration of energy accumulation, rehabilitation training with emphasis on nutritional status and use of dietary supplements, respectively. Table 3 shows the results of multivariate analyses of each outcome after adjusting for confounding factors, including affiliation, years of work experience, existence of rehabilitation nutrition team rounds and existence of rehabilitation nutrition team meetings and attendance of a congress or seminar of the JARN. The employment of a rehabilitation nutrition team affects the measurement of muscle mass and strength, measurement of physical function, evaluation of activities of daily living, nutrition planning in consideration of energy accumulation and rehabilitation training with emphasis on nutritional status and use of dietary supplements. However, there was no significant difference in the frequency of cachexia evaluation between facilities that did or did not employ a rehabilitation nutrition team. The VIFs did not demonstrate significant multicollinearity between any factors on multivariate analysis.
DISCUSSION
There were three important clinical findings of the present study. First, the presence of a multidisciplinary rehabilitation nutrition team was associated with a high frequency of implementing measures of muscle mass, muscle strength and physical performance for evaluation of sarcopenia. Second, the existence of rehabilitation nutrition team was not significantly associated with cachexia evaluation. Third, a high proportion of facilities having multidisciplinary rehabilitation nutrition teams implemented rehabilitation nutrition strategies. The presence of a multidisciplinary rehabilitation nutrition team was related to a high proportion of institutes measuring muscle mass, muscle strength and physical performance for evaluation of sarcopenia. Previous studies have reported that 46 -74% of institutes regularly evaluated sarcopenia (18, 24) . In this study, 51.0 -68.5% regularly evaluated sarcopenia. However, among institutes that employed a rehabilitation nutrition team, this rate increased to 63.6 -82.5%. The use of a multidisciplinary team could decrease the incidence of readmission to a critical care ward (25) , lower the incidence of complications (26) and improve functional prognosis (27) . Practice -based interprofessional collaboration interventions can lead to positive changes in health care management (16) . The rehabilitation nutrition team exchanges information about functional evaluation, prognosis and content of rehabilitation training strategies. In addition, rehabilitation nutrition assessment includes the presence and cause of sarcopenia. Therefore, the use of a multidisciplinary rehabilitation nutrition team can increase the frequency of sarcopenia evaluation.
The presence of a rehabilitation nutrition team did not affect the frequency of cachexia evaluation. In older inpatients with hospitalassociated deconditioning, 88% were malnourished and 30% had precachexia, which was associated with poor rehabilitation outcomes (28) . We evaluated pre -cachexia by the European Society for Clinical Nutrition and Metabolism consensus diagnostic criteria for pre -cachexia. Diagnostic criteria are (i) underlying chronic disease ; (ii) unintentional weight loss of less than 5% of usual body weight during the last 6 months ; (iii) chronic or recurrent systemic inflammatory response and (iv) anorexia or anorexia-related symptoms (29) . Cachexia is more common in older patients and can adversely affect rehabilitation outcomes. Cachexia assessment is imperative in rehabilitation nutrition, although the rate of cachexia evaluation is low compared to that of sarcopenia evaluation. Previous studies reported that the range of cachexia recognition was 21-43% (18, 24) . In this study, implementation rate of cachexia evaluation by a rehabilitation nutrition team was 17.2%. The low frequency of implementing cachexia evaluation may be due to the low frequency of cachexia recognition, no uniform criteria for diagnosis of cachexia and complicated diagnosis criteria that require several evaluation items (19 -21) . Therefore, it is important to develop uniform criteria for diagnosis of cachexia to increase the frequency of cachexia evaluation in clinical practice.
A high proportion of facilities having multidisciplinary rehabilitation nutrition teams regularly performed nutrition planning in consideration of energy accumulation, implemented rehabilitation training programs with emphasis on nutritional status and used dietary supplements. Originally, the rehabilitation nutrition team is different from nutrition support and rehabilitation teams in terms of considering energy accumulation, rehabilitation training with emphasis on nutritional status and intake dietary supplement after rehabilitation. It is rare for nutrition support team to measure muscle strength and physical function. Furthermore, it is meaningful to consider nutrition planning in consideration of energy accumulation, rehabilitation training with emphasis on nutritional status, and use of dietary supplements after rehabilitation by the rehabilitation nutrition team. The amount of accumulated energy is added to the daily energy expenditure to improve malnutrition and sarcopenia. Members of the rehabilitation nutrition team and registered dietitians set nutritional standards and determine energy accumulation, while rehabilitation therapists evaluate rehabilitation-related energy expenditure. The multidisciplinary rehabilitation nutrition team encourages weight increases to improve sarcopenia. Rehabilitation and training of a malnourished patient with poor nutritional intake can lead to weight loss, including lean body mass. The use of dietary supplements can significantly increase energy and protein intake (30) . Therefore, rehabilitation nutrition may improve rehabilitation outcome in persons with disabilities and sarcopenia.
This study had a few limitations that should be addressed. First, there may have been overlaps by respondents from the same facility. However, evaluation of sarcopenia and cachexia and rehabilitation nutrition strategies can differ in the same facility. Second, the participants were limited to JARN members ; therefore, external validity is limited. Third, the questionnaire included only two questions for nutritional management. Fourth, the sample of respondents was heterogeneous, with only 5.9% being represented by physicians. It may have influenced the assessment rate of sarcopenia and cachexia. Fifth, we had not shown the effects of the rehabilitation nutrition team on sarcopenia, cachexia, nutritional status, and prognosis. Lastly, this research was based on a questionnaire survey conducted using the Internet. Therefore, the response rate of subjects was possibly different depending on age and other demographics, which affected the sample selection. In the future, we plan to investigate the evaluation of sarcopenia and cachexia and practice of rehabilitation nutrition by medical professions in different countries.
In conclusion, the presence of a multidisciplinary rehabilitation nutrition team was associated with an increased frequency of sarcopenia evaluation and practice of rehabilitation nutrition but not cachexia evaluation among members of the JARN. The frequency of cachexia evaluation was lower than that of sarcopenia. Further prospective studies are required to examine the effect of a rehabilitation nutrition team on improvement in evaluation of nutritional status, sarcopenia, cachexia, activities of daily living and quality of life.
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